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ABSTRACT 
Fish spawning aggregations (FSAs) are a critical step in the life history of several commercially important grouper and 
snapper species throughout the Florida Keys.  It has been shown that aggregations in other areas are susceptible to overexploitation.  
To ensure proper management of these resources, FSAs within the Florida Keys are being evaluated using a wide array of sampling 
tools (aerial surveys, sonar mapping, scuba divers, drop camera, etc.).  The following objectives are being examined:  
i) Whether reported FSA sites share common habitat characteristics,  
ii) Determine the level of fish utilization and site fidelity, and 
iii) Collect life history data,  
iv) Locate any additional aggregations sites.  
Findings from this work will be used to aid resource managers in determining the efficacy of current marine reserve locations 
and provide information to further protect these resources.  
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INTRODUCTION 
Many species of commercially and recreationally important snappers (Lutjanidae) and groupers (Serranidae) form 
FSAs at predictable times and locations (Domeier and Colin 1997). This can cause spawning aggregations become heavily 
exploited due to the predictability of these events. In the Florida Keys, two studies are being conducted to observe reef fish 
aggregations focusing on both protected and actively fished aggregations.   
 
Acoustic Mapping 
This study was implemented in 2007 and examines both current and historic aggregation sites throughout the Florida 
Keys reef tract from Key Largo to Key West (Figure 1). To characterize geomorphological features at FSA sites, a 
combination of single-beam and split-beam acoustic systems [50kHz QTC Series V, Quester Tangent Corp.; 120kHz 
Simrad ES60] was used to map historic FSA sites in the upper and lower Florida Keys. To record fish utilization, a 
combination of split-beam acoustic and diver surveys were employed.  Additionally, fishing pressure was examined 
throughout the Keys by conducting aerial surveys focused on spawning moons. 
Upper Keys surveys indicated that drowned, margin-parallel, rocky ridges, known locally as outlier reefs, are found in 
proximity to all FSA sites studied (Gleason et al. 2011). Lower Keys FSA sites were also mapped in proximity to outlier 
reefs.  In both the upper and lower Keys, FSAs were reported to be located near steep slopes (Kellison et al. 2011).  
In the upper FL Keys, moderately elevated densities (relative to densities typically observed in the FL Keys) of mutton 
snapper, cubera snapper (L. cyanopterus) and black grouper were observed on diver surveys during predicted spawning 
moons in 2009.  However, no aggregations or specific spawning behaviors were observed (Kellison et al. 2011). 
In the lower FL Keys, acoustic and diver surveys were performed in 2011 at reported mutton snapper aggregation sites 
during predicted full-moon spawning periods. Diver surveys confirmed that the mutton snapper were aggregating at this 
site. Aerial surveys and personal observation confirmed that these fish continue to be targeted by commercial and recrea-
tional vessels during spawning periods.   
 
Acoustic Tagging 
The second study began in 2008 and involved surgically implanting coded transmitting tags (Vemco V16) in 120 
different reef fish focusing on commercially and recreationally important snapper and grouper species that are potentially 
aggregate spawners. This includes mutton snapper (Lutjanus analis), black grouper (Mycteroperca bonaci), and yellowtail 
    Morley, D.  et al.    GCFI:64   (2012) Page 223 
 
snapper (Ocyurus chrysurus). An underwater, stationary 
array consisting of 64 acoustic receivers was deployed to 
record the tagged fish movement through different 
management zones in the Dry Tortugas region (see Figure 
1 inset). Receivers were downloaded and serviced twice a 
year and movement patterns were analyzed. 
This study has tagged 55 mutton snapper since 2008.  
Four of the tagged fish were never recorded by the acoustic 
array. Fifty-one individual mutton snappers were detected 
an average (± standard deviation) of 315 (± 338) days with 
a range of 3 - 1,056 days.  Of those 51 mutton snapper, 15 
individuals were documented making seasonal migratory 
movements to spawning grounds in the Tortugas South 
Ecological Reserve corresponding to the lunar cycle.  
Some individuals made the migration as often as four trips 
per fish per spawning season (Feeley et al. 2012).  
Additionally, this study also documented mutton snapper 
spawning for the first time in Florida waters in 2009 and 
demonstrating the functional recovery of the mutton 
snapper spawning aggregation in the Tortugas South 
Ecological Reserve.   
 
DISCUSSION 
Although positive signs of aggregations have been 
observed during the acoustic mapping study, particularly in 
the lower Keys, actual spawning has not yet been observed.  
However, this is an ongoing project and additional surveys 
are planned in 2012.  From a management perspective, the 
project has the ability to provide information that can assist 
with decisions making processes regarding marine reserve 
design.   
The tagging study confirmed mutton snapper spawn-
ing in the Tortugas South Ecological reserve in 2009.  This 
study further demonstrated the connected nature of the 
marine reserves on the Dry Tortugas region.  It is the 
complementary nature of these reserves that may have 
enabled the recovery of the mutton spawning aggregation 
as suggested by the observed  migratory pattern of several 
of the tagged mutton snapper. 
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Figure 1.  South Florida.  A. red boxes are study areas for the acoustic mapping study.  Yellow 
box highlights the location of the Dry Tortugas.  Inset. The acoustic array in the Dry Tortugas, 
red circles are the receivers. Tortugas North Ecological Reserve (TNER), Tortugas South Eco-
logical Reserve (TSER), Research Natural Area (RNA), Natural Cultural Zone (NCZ). 
